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(57) Abstract: The present invention relates to novel substituted quinoline derivatives according to the general formula (la) or 
the general formula (lb) salts, qoatemaiy amines, stereochemically isomeric forms, tautomeric forms and N-oxide forms thereof, 
wherein R^ is hydrogen, halo, haloalkyl, ^ano, hydroxy. Ar. Het, alkyl, alkyloxy. alkylthio, alkyloxyall^l, alkylthioalkyl, Ar-alkyl 
or di(Ar)alkyl ; p is 1, 2, 3 or 4 : R^ is hydrogen, hydroxy, thio, alkyloxy, aU^ioxyalkyloj^, alkylthio, mono or di(a]l9l)amino or a 
radical of formula (Ic); R' is alkyl, Ar, Ar-alkyl, Het or Het-alkyl; R'* is hydrogen, all^l or benzyl; is hydrogen, halo, haloalkyl, 
hydroxy. Ar, alkyl. alkyloxy, alkylthio, alkyloxyalkyl. alkyldiioalkyl, Ar-alkyl or di(Ar)alky] ; or two vicinal R^ radicals maybe taken 
together to form together with the phenyl ring to v4iid) diey are attached a naphthyl; r Is 1. 2, 3. 4 or 5 ; R^ is hydrogen, all^l, Ar or 
Het R^ is hydrogen or alkyl; R^ is oxo ; or R' and R» taken together form the radical - CH=CH-N=; Z is CH2 or C(=0). The claimed 
compounds are useful for the treatment of mycobacterial diseases, particulariy those diseases caused by pathogenic mycobacteria 
such as M. tuberculosis, M, bovu, M. aviunu M. smegmatis and M, marituun. Also claimed is a pharmaceutical composition contain- 
ing a compound of the present invention, the use of the claimed compounds or compositions for the manufacture of a medicament 
for the treatment of mycobacterial diseases and a process for preparing the claimed compounds. 
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SUBSTZTUTBD ODINOLZNBS AND THBZR USB AS HlTCOBACTBRIAZi IMHZBZTORS 

5 The present inventioD relates to novel substituted quinoline derivatives useful for ttie 
treatnayent of mycolwctenal disease 
iiiycobactBiia such as Jl^vsoted^ 

IfUOlfiUftL 

10 BACKGROUND OF THE INVENTION 

Mycobacterium tuberculosis is tiie causative agent of tuberculosis (IB), a serious and 
potentiaUyiktalinltetiQawiihawoiU-mdedist^^ Estimates fiomtibeWodd 
Healtii Ofganization indicate that moi» 11^ 

15 and2nauQDSonpe(9lediefixmitubetcdosi8 In tibe last decade^ TB cases have 
grown 20% worldwide with tiie hig^iest burden in tte most iic^veiisbed communities. 
If these trends continue, TB inddence wiU increase by 41% in llie iiex^ 
Fifty years smce the introduction of an effective chemotiierapy,TB remams aftCT 
AIDS, ti» leading infectious cause of adult mortality in tiie world. C!ompHcating the TB 

20 qndemicistiienmigtideofmulti-dn^'xesi^ 

with HIV. People who are HIV-positive and infected wifli TB axe 3 0 times more likely 
to devdqp active TB tiianpeo{de who are HlV-n^gative and TB is lec^^ 
deatii of one out of every three people wifli HIV/AIDS woddwide. 

25 Existing qyproaches to treatomt of tubennilosis all involve the combmation of mult^le 
agentSL For example, tiie regimen recommended by the U*S. Public HedtiiSer^ 
combination of igf>nifl!>iff^ rifinqucin and pyiazrnamide fer two montiis, followed by 
isoniazidandrifenayncittalonefera&rflierfifurinoD^ These drugs are contiQued fi>r 
a fertiier seven inonflis in patients infected wifih HIV. For patients infected witimnilti- 

30 drug lesistairt strains of AT. tuherculnsis^ agmta imch Hff gtii^|yfftp1» strgpfomymn, 
kanamydn, amikadn, capreomydn, etiuonamide, cydoserine, dprofbxadn and 
ofknadn are added to the combiiiationfherqnes. There exists no single agent tiiats 
effective in tiie dinical Iraalmeiit of inbercnlogii;^ ncir any crtml^inflfion flg^fe that 

offers the possibility of tiierapy of less than six monflis' duratioiL 

35 

Tbere is a h^ medical need fer new drugs tiurt improve cutren 

reghneris that fedlitatepatiexit arid provider CQsopliance. Shorter regimens and tiiose 



wo 2005/070924 



PCT/EF2005/OS0267 



-2- 



tiiatiequ]]:e]esssiQ)ervisicma]:e&ebe^waytDadii Most of tiie benefit fiom 

tEeatment comes in the first 2 mon&s, dunng the iD^^ 
four dnigs axe ghren together tiiobactedal burden is gxeatiyxedi^^ and patients 
become noninfections. The 4- to 6-inonfc continuation, or steiilizingp phase is required 

drug fliat shortens treatment to 2 months or less would be extremely beneficial Drugs 
that fiuaUtate comidiance Vy xeqnixii]^ less in^ 

Obvi(H2sIy, a conq;)ound tiiat reduces both the total kmglih of treatment and tibe 
fiequency of dnig administration would provide die greatest benefit 

10 

Gnnplicatipg the TB epidemic is fiie increasing incidence of muhi-dnig- resistant 
strains or MDR-TB. to four percent of all cases woddwide are considered MDR-TB 
- fiiose resistant to file most efiectrro drags of the fimr-drug standard, isoniaadand 
rifimqmL MDR-TB is lelhal when imtreated and can not be a^^ 
15 thestandardfiieiapy,sotteatmentrequu»si9to2year8of"secoi^ 

drugs are often toxic, expensive and maiguially e£fectrve. In the absence of an efiEective 
thenpy, infectious MDR-TB patients contmue to spread the disease, jirodudng new 
in&ctions widi MDR-TB strains. There is a high medii^ need for a ne^ 
new mechanism of action, vMdb is likely to demonstrate activity against MDR strains* 

20 

The tenn ''dmg resistanf ' as used liere]ifl)efi»e or hereinafi^ 

by file person sidned in microbiolctgy. A drug resistant Mycobacterium is a 

Mycobacterium ^ch is no bnger susceptible to at least one previously e£fecfive drug; 

which has develqped the alnlity to wifiistand antibiotic attack by at least one previously 
2S effective drug. A dnig resistant strain inayreliy that ability to withstand to i^ 

Said resistance rnay be due to random genetic nuitafions in file bacterial cein fiu^ 

its sensitivity to a single drug or to difiEerent drags. 
. MDR tuberculosis is a qpedfic finm of drug n^lstant tuberculosis due to abacterium 

reastant to at least isoniazid and dfinqpicm (wifii or witiiout r^ 
30 ^ch are at present file two naostpowerfidanfi-TB drugs. 

The pmpose of the pr^ent invention is to provide novel conqKmnds, in particular 
substituted quinoline derivatives, having fiiepropeity of inhibiting growth of 
Mycobacteria including dn^ resistant or multi drug resistant Mycobacteria, and 
35 fiierefiveuseMfixrfiie treatment of mycobacterial diseas 

caused by pafhogenic mycobacteria such as Mycobacterium tuberculosis, bavis, 
A£ nvbon, AC snwgituxBs and Mi fnurbtunu 
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Substiliitedqumolines were already disdo^ ^^Qi^ States of 

America) for treating antibiotic lesistaotinfecticw 
growth of bacterial microoxgamsm& None of Ibese publications disclose Hie 
5 sobstitatedquinoline derivatives acoox^^ 

SUMNfARY OF im INVENTION 

10 The present inventiQn relalBfl to mwiel unhgtittitetl giiiw^Hn^ H^ary^tfryAg fflx?<W ^ g tft 
Fonmi]aC[a)and(Ib) 




fliepbannaceutically acceptable acid or base addition salts tiieieo^ flie quatemaiy 
15 amines fheieo^ the st^eochemically isomeric fonns Ibeceo^ tbd tBUbxmeric fotma 

tiiereof and tiie J^-oxide fbnns Aereol^ wbeiein : 

is l^drogen, halo, haloaHcyl, qrano, hydroxy, Ar, He^ alkyl, all^lcnQr, 
alkyltiuo, Okylcxyakyl^ alkyldiioallgri, Ar-aQgrl or di(Ar)a]]cyl ; 

p is an integer eqnal to 1,2, 3 or 4; 
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is bydiogeDt lydrar^, lido, dkykxy^ alkyloxyalkylo^^, aU^Ithio, mono 

ardiCaO^Qainiiiooraiadicdoffonnula idiereinYisCaBbi 

0,S,NEIarN-a]lQrl; 

isaIkyl,Ax,Ar-aIky],HetorHet-aIky]; 
5 R^ is hydrogen, alkyl or benzyl; 

R^ is l^diogen, halo, haloallcyl, hydioo^, Ar, aDcyl, alkylos^, all^tbio, 

aJkylcxyalkyX alkyKhioalkyl, Ar-alkyl or di(Ar)alkyl ; or 
two vicinal R^ radicals may be laken togedier to 

wbSdk they are attached a ni^htibyl; 
10 r i8aninte!geregua]lDl,2,3,4or5;and 
R^ . is hydmgai, alkyl, Ar or Het ; 

R^ ishydxDgenoraD^; 
R^ is oxo ; or 

R'andR^ together fonn the radical -<ai»CH-N=^ 

15 Z isCH2orC(=0); 

all^l is a stiai^ or branched salnraliedl^dmcaibon radical ha 

caibon atoms ; or is a cyclic saturated hydiocaibon radical having fixnn 3 to 6 
caibonatoms ;orisaa9ydic8Alui!iy[^lq^ to 6 

cad>Qn atoms attached to a stiaig^ or hrandied satQzated hydioc^^ 

20 having fioml to 6 caibon atoms ;wheiem each caibon atom 

substituted with halo, hydroxy, alkyloxy oroxo ; 
Ar is ahomo^cle selected fiom file group of phenyl, xiq>hfl^],ac»i^hl^ 

tetrabydronq>hfi]yl, each optionally substituted with 1, 2 or 3 sobstituents, each 
substitueot indflpendently selected fixnn tiie group of hydroxy, halo^ qfano, 

25 nitro, andnq, mono- or diaO^lamino, al^l, haloalkyl, alkylosgr, haloaOeyloa^, 

caxboxy], aDcyloxycaibonyl, aminocarbon]^ morpholiiij^ and mono* or 
difllkylammocaibonyl ; 
Hsi is a monocyclic heterocycle selected fiom ibe groiQ) of N-phenoxypqietidinyl, 
pynolyl, pyrazol^ imidazolyl, furai^l, tiiiecyl, oxazol^ isoxazolyl, thiazolyl, 

30 isothiazolyl, pyridinyl, pycimidmyl, pyrazmyl and pyridazinyl; or a biqydic 

heterocycle selected fbom the group of quinoUnyl, qumoxalinyl» indot^ 
benzhnidazofyl, ben250xazo1t^ benzisoxazolyl, benzotfaiazolyl, benzisoOuazolyl, 
benzxrfiirair^ benzoddenyl, 2,3-d]hydn)benzo[l,4]dioxiiiyl or 
benzo[l,3]dkKolyl ; each monocyclic and bicycUc hderocyde may optionally 
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be substituted on a caibon atom widi 1, 2 or 3 si^^ 
group of halo, liydra^, aOcyl or aD^lo^^ ; 
hab is a substituoit selected fixim tiie gfoap of fluom, chloio, faiomo and iodo and 
haloall^ is a straight or branched ^turatedhydrocaiboniadi 
5 6 caibon atoms or a cycUc saturated hydrocaibon radical having 

to 6 caxbon atoms, wherein one or more carbon atoms are substituted 
wftfi cyna or moTB halo^stomsL 

The conqxnmds according to Fonnula O^a) and 
1 0 compound according to Formula (lb), with equal to oxo is the tautomeric equivalent 
of a conq;>ound according to Fonnuk (la) with eqi^ 
fautomeiism)* 

DETAIIED DESCRIPTION 

15 

In die ftamework of this qipHcation, all^ is a stiaig^ 0^ 
Ir^diocarbon radical having fiom 1 to 6 caibon atoms ; or is acyclic saturated 
hydmcaibon radical having fiom 3 to 6 caibon atcmis ; or is a a 
hydiocaibon radical having from 3 to 6 caxbon atoms attached to a straig^ or branched 
20 saturated hydrocaibon radical having fiom 1 to 6 caibon atoms ; wheiein each caibon 
atom can be optional]^ substituted with halo, hydnu^, aB^Ioj^ or oxo. 
Preferably; aDcyl is methyl, etihyl or grcIoheaiylineayL 

In flte fiamewoik of this ^licatiGD, Ar is a honux^de selected fiom fbe ffxnjp of 
25 phenyl, mpbSiyl^ aceDapbBxy\ tetrabydiom^didiyl, each optional^ substituted with 1 , 2 
or 3 substituents, eadi substttuent indq)eQdently selected fiom die gnxq) of hydros^, 
halo, cyano, nitro, amino, mono- or dialkylamino, alltyl, haloaUcyl, alkyloxy, 
haloaDcyloxy, carboxyl, aScylos^caibonyl, amniocarbonyl, morpholii^l and mono- or 
dialkylamfaiocaibonyL Frefibrably,Arisnqililhylorphe^ 
30 substituted with 1 or 2 halo substituents. 

In the fiamewoik of diis qiplication, Het is a monocyclic hetenx^e selected fiom the 
group of N-pheno3^piperidi]^l, pyrrotyl, i^nrazolyl, imidazolyl, finanyl, thienyl, 
oxazolyl, isoxazotyl, thiazolyl, isothiazoly], pyridmyl, pyrimidinyl, pyxazinyl and 
35 pyridamy!^ or a Ucyclic hetexocyde selected fiom the group of quinolinyl, 

qmnoxalinyl, inddyl, benzimidazotyl, benzaxazolyl, benzisoKazolyl, benzoduazo^ 
benzisolhiazoly], benzofinanyl, benzothienyl, 2,3-diliydrobenzo[l,4]dioKh:yl or 
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betuso[l,3]dicucolyl ; each monocyclic and bicyclic hetetocycle may qptionaSy be 
substituted <m a carbon atom with 1 , 2 or 3 substxtnents selected fiom fhe group of balo, 
hydroxy, alkyl or aIlsylo^« Pre&rBbly,HetistluenylQrfi]ran(ylorpyiidy],most 
prefisrably Het is fiuanyL 

5 

In the fiamewoik of this qyplication, balo is a sdhstit 
fluorOf dtHoEOj faroniD and iodo and baloaOcyl is a stialg^ or branched saturated 
IjydrocaAon radical having fiom 1 to 6 caibra atcms or a cyclic saturated Iqrdrocarbcm 
radicd having firom 3 to 6 carbon atoms, wherein one or more caibm 
10 substituted one or more halo-atoms. Preferably, halo is faromo,fiuoro or chloro 
and preferably, haloalkyl is trifluoromethyL 

Whenever used berdnafier, the term "conqKNinds of formula (la) or (lb)" is meant to 
also mclnde tiieir JV^^Kide fimns^ 
15 forms and their stereochemicaDy isomeric forms. Of special interest are du»e 
coniKinnds of formula (b) or (lb) ^riuch are stereochemicalty pure. 

An intezesting embodiment of ihe present invration relates to those conD;pounds of 
&rmula (Ea) or Qb% fiie pbannaceutically acceptable add or base addition salts thereof 
20 tbestereodienucallyisoaiericfiinns thereof, tfae tautomeric 
JV^msdde £uius thereol^ ivfaerein 

z iscaa^; 

is I^drogen, halo, baloaDcyl, cyano, hydnn^, At, He^ alkyl, alkyloacy, 
aOgrlftio, alkyloxyalkyl, allcyMiioalky], Ar-allc^ or di(Ar)aIkyl ; 
25 p is an integer equal to 1,2, 3 or 4; 

is iQrdrogm hydroxy, fldo, alkyloscy, alkylo3Qralkylo^, allcyldiio, mono 

ordi(all7l)aminooraraificaloffbnnula whairinYisC^, 
0,S,NHorN-alkyl; 
R^ is alky], Ar, Ar-alkyl, Het or Het-alkyl; 

30 R^ is hydrogen, alkyl or benzyl; 

R^ is hydrogen, halo, haloalkyl, hydroxy, Ar, alk^ alkyloxy, alkylthio, 

all^loxyallQrl, alkylfliioalkyl, Ar<dkyl or di(Ar)aIl7l ; ^ 
two vicinal R^ radicals xnay be taken together to fomi tog^ 
which they are attached a nqihSi^; 
35 r isaDintegerequaltol,2,3,4QrS;and 
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islqrdiogeii,a]]^], ArorHet;. 
ItJ is hydrogen or all^; 

i5axo;or 

R'^andR^ together fbm the ]miical-GS=CH-lH 



5 aUcyl is a straight or Inanched saturated fa^^ 

caxbon atoms ; or is a cycdic saturated hydrocarbon xadi^ 
caiton atoms ; or is a a cydic satonOed hydrocai^^ 
carbon atoms attached to a strai^ortaxaodied saturated hydrocarbon radical 
having fiom 1 to 6 caxbonalonis ; wherein eadicad)onatcmi can be option 
10 substxtmedwithhalo^hydroT^.alkyloi^oroxo; 

At is ahomocycle selected 6am the gmsop of phenyl, nqihtl^l, acenapfathyl, 
tetrahydronaphthyl, eadbi optioiiany substituted widi I, ^ 
substituent indqpendemiy selected fiom the group of hydroxy, halo^ cyano, 
nitzo, annno^Biono- ardiaD^lamino, aH^l, haloalkyl, all^loKy, hatoaO^lin^, 
15 carboxy], aD^los^caiboiv], aminocarbon^ nxniAolinyl and mono- or 

diaDcylaminocarbonyl ; 
BxA is a monocyclic heterocyde selected fiom the group of N-pheno^Qpp^eiidinyl, 
pytrolyl, pyrazolyl, imidazolyl, fiiranyl, iMenyl, oxazoly], isoxazdyl, thiazolyl, 
isothsazol^l, pyridi]^!, pydmidinyl, pyrazinyl and pyridazmyl; or a bicyclic 
20 heterocycte selected from flie groiy of qumolinyl, quinoyalhiyl, indolyl, 

boizimidazDlyl, benzoxazolyl, benzisorazolyl, benzotinazotyl^ benzisofluazolyl, 
benzofinanyl, beozoftdenyl, 2,3Hiihydiobenzo[l,4]dioadoyl or 
benzo[l,3]dioxofyl ; each monocyclic and bicyclic heterocyde may optionally 
besobstitatedonacaibonatomwith 1,2 or 3 substituents selected from flie 
25 giot^ofhalo, hydroxy, aO^l or alkyloxy; 

halo is a substituent selected from die groiQ) of fiooro, chloroi bxomo and iodo and 
haloalkyl is a stiaig^ or branched saturated hydrocaibcm radical having fiom 1 to 
6 catbon atoms or a ^cHo saturated hydrocadxm radical ha^ 
to6ca!bonatoms, wherein one or more caxbonatoms are substituted 
30 widi one or more halo-atoms. 

PtefiBrably,R^ is hydrogen, halo, haloalkyl, hydrasgr. At, alkyl, aOiyloxy, alkyhhio, 
aU^loxyaHcyl, alkyMhioalky^ Ar-alkyl or di(Ar)a]lcyl. 



35 Prrfenibty, the invention rdates to con^wnds of Formula (Ea) or Qb) wheiem : 
R^ is hydrogen, hdo^^ano, At, Hel;alkyl, and alkyloiy; 

p is an integer equal to l,2,3or4; 
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is faydfogen, hydroxy, allryloi^j aDtyloD^all^Iony, all^Uhio or aiadical 



offimuiila wlieidnYisO; 

is all^I, Ax; Ar-aDcyl or Het ; 
R^ isbydtogeoyallcylorbeii^ 
5 R^ is hydrogen, halo or alkyl ; or 

two vidnal R^radicab may be taken together to fonn together with the phenyl tii% to 

which fliey aie attached a nqihdiyl; 
r is an integer equal to 1 ; and 

R^ ishydiogen; 
10 ishydrogjenaralli^; 
R^ isazD;or 

R^andR^ to^Oi^fonn the radical -CH=CH-N^ 

aD^l is a stiai^ or branched satnraled hydiocazbon radical having fix>m 1 to 6 

carbon atoms ; or is a cyclic saturated hydrocarbon radical having 6om 3 to 6 
15 caibon atoms; or is a a cycUc saturated l^drocatbon radical having 

carbon atoms attached to a straight or branched saturated hydrocaibon radical 
having fiom 1 to 6 carixxn atoms i wfaerein each caibon atom can be optionally 
substituted wi(h halo or Iq^ draxy ; 

Ar isahomoGydesdeclBdfiomflKgnn^ofpheny],]!^!^^ 
20 tetcabydron9hti]yl,eachoptioDanysttbstitutedwiihl,2or 

substituent independently selected fi«xm the groiQ) of halo^ haloalkyl, cyanp, 
alkyloT^ and moipholinyl ; 

Hd is a monocirclic heterocyde selected fiom the groiq> of N<-phenoxypq)eridinyl, 
fisanyl, tiuenyl, pyridinyI,pyrimid]i^l;QrabicycUchet8roqyclesdec(edfi^ 
25 the group of benzothieoy], 2,3-dihydrobeiizo[l,4]dioxinyl orbenzo[l,3]- 

dioxolyl; each monocyclic and bicyclic heteroiTide may optionally be 
substituted on a caifoon atom wi0i 1,2 or 3 alkyl siibstituents ; and 

halo is a substitnent selected fiom fte groqp of fluoro, cfaloro and bromo. 

30 For conqpounds according to eidierFormuh (la) or (lb), preferably, R^ is hydrogen, 
halo, Ar, Het alkyl or alkyloxy. More preferably, R^ is halo. Mostpieferably,R^is 
bromo* 



Preferably, p is equal to 1 , 

35 



WO2QQS/070924 



PCT/EP2005/050267 



Most preferably, is mB&ylaxy* 

fjxdSea^sbly^^isnsp^^ at 2 

5 sobstHuentSp flat siibstilnent preferably being a balo or baloaUcyl^ most preferabty being 
abalo« More preferably, 18 nqihdiyl or pheoyL A^wtpiefeiablytR'isn^flyL 

Fteferabfy, is bydrogen or aU^l, moie preferably alky], such as mellty] oar efliyL 
Most preferably R* is med]yL 

10 

Preferably, R^ is bydrogiBD,a]kyl or halo. Most preferably, R^ is hydrogen. 
Preferaih^ r is 1 or 2. 
15 Prefeiabty,R^ is hydrogen or me%L Most pieferabIy,R^ is hydrogen. 
Prefeiahly.ZisCXIiz. 
Preferobly, Z is C(K>). 

20 

For c omp o un ds aocordii^ to Fonnnla Qb) only, jireferabify, R7 is aD^l, prefeiaibly 
meflil^ andR* is oxygen. 

An in te resti n g group ofconapoonds axe the con^unds of Fonnula (laX tibe 
25 phatmaceutically acc^taUe add or base addition salts thereof die qoat^naiy amines 
diereof, the slersochcfnically isomeric feims diereol^ the tautomeric forms thereof and 
ihe A^-oxide fonns diereof 

An inUsrestiflig group of compounds are fliose conxpounds according to Formula (bX the 

30 jdrannaceuficaUyacceptdile acid or base addition salts there^ 

thereof die stereochemically isomeric forms thereof the tautomedc forms thereof and 
the iV-oxide forms thereof in which R^ is hydrogen, halo, Ar, Het; all^l or attyloa^ 
p = 1 ; R^ is hydn^en, alkyloxy or aU^lfliio; R^ is n^hthyl, phenyl or He^ each 
optionally substituted widi 1 or 2 substituents selected fiom the group of halo and 

35 haloalkyl; R^ is hydrogen or aDcyl; R^ is hydrogen, aUc/l or halo; ris equal to 1 andR^ 
is hydrogen. 



wo 2005/070924 



*10- 



PCT/EP2005/050267 



An interesting group of compounds aie those conq)ounds according to Fonnula (la) 
wherdn is hydrogen; halo, eg. biomo; alkyl, e.g. me%]; or He^ e.g. furairyl; is 
alkyioxy, e«g. meffayloxy; R^ isnqdithyl, phenyl or He^ each optional^ substituted 
Ydfh halo, eg. phenyl optionally substituted wifli halo, n^litfayl or fucanyl ; R"^ is alkyl, 
5 e.g.me%l or ethyl; R^ is hydrogen or halo, e.g.cU(m>;^ 
C(=0). 

The phannafientically accqitable add addition salts are defined to con^rise tiae 
tfaer^ieulically active non-toxic add addition salt f onus wUch the 

10 accoidii)gtoeitherFonnuh(Ia)QrOn>)areabletofixr^ Said add addition salts can be 
obtained by treating flie base form of the conipounds according to either Fotoiula (la) 
or (lb) with appi o pri ate adds» fixr exanple inorganic adds, for example hydrohalic 
add, in paiticolar l^drodiloric add, hydrobioinic add, suUinic add, nitiic add and 
idbosphodc add ; oigt^ 

15 add, lactic add, pynivkad^oscalic add, malom^ 

fianaric add, malic add, tartaric add, dtric add, metfaanesulfonic add, elfaanesulfbmc 
acid, beozenesulfomc add, p^oluenesulfonic add, cyd^^ 
p-annnosalicylic add and pamoic add* 

20 Hie CQo^ounds according to either Formula (la) or (lb) containing addic protons may 
also be converted into flidr therapealicaUy active no^ 

treatment with zfpMpdstd organic and inorganic basesL Appropiiate base salts forms 
comprise, for e»nq»le, the ammonium salts, the al^^ 
in particular fifliium, sodium, potassiuni, magnesium and caldu^ salts with 
25 oiganic bases, e.g. Ihe benzathine, ^-methyl-D-glucamhie, hybramine salts, and salts 
widi amino adds, for exan^Ie aiginine and lysine. 

Conversely, said add or base addidon salt forms can be converted into foe fiee fomos 
by treatment wifo an appropriate base or add. 

30 

The term addition salt as used in foe framework of this q^lication also comprises foe 
solvates whidifoe compounds according to eifoerFozmuk(I^^ or Qb) as well as foe 
salts thereof, are able to form. Such solvates are, for exaiople^ hydrates and 
alcoholates. 

35 

Xbe tfff^^ii *VpifttffTiafy mmne^' as used herembefoire defines the ^pjat ff *y a fTtim^ ti f ^uti 
salts whidifoe compounds offonnuhO^a) or (fo) are able to form by reaction between 
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abasic nitiogen of acon^oinul of formula (la) or (lb) and an qspropriate qaateniizi^g 
agent, soch as, for exaniple, an qptiomdiy substituted alkylhalide, aiylhalide or 
atylaIkyl]iaUde,e.g. mediy]iodideorbeQ:^liodide. (Merreactantswilb good leaving 
groups may also be used, such as alkyl trifluotomethanesulfonates, aQcyl 
5 metfaanesolfonates, and alkyl p-tohienesulfonafeBS. A qualemuy amine has a positively 
charged nitrogen. Pharmaoeutically acceptable countenons include chloroybromo, 
iodOjtriflnoioacetalB and acetate. The counterion of choice can be ixitrodQcedusbg ion 
exchange lesfais, 

10 The term '^stereochemically isomeric loans" as used herein defiboes all possible 
isomeric forms whidi the compounds of eiflier Formula (la) or (lb) noay possess. 
Unless otherwise mentioned or indicatedl, the chemical designation of confounds 
denotes fhe mixbue of all possible stereochemically isomeric fbcms, said mixtures 
containing dl diastei^omers and eoanliraiecs of die baa 

IS particahu; stereog^c centers wsy have tbe R- or S-configuration; substituenls on 
bivalent cyclic (partially) salnratBd radicals may have ehfaer fte cis- or trans- 
configuration. Stereochemically isomeric ibimsoftheconqxiuiids of ^tfaer Formal 
(la) or (Tb) are obvionsly intended to be enibraced wifliin flie scope of tins invention. 

20 Following CAS-nomenclatore conventions, when two stereogenic centers of known 
ateobite configuration ace present in a molecule^ mRcaS desaiptor is assigned (based 
on Cahn-bgoM-PielQg sequence rule) to die lowest-nmnberedchiral center; die 
reference center. The configoratiQn of die second stereogenic center is indica t ed using 
relative descriptors [R^Jl^^ ] or [R^JS% where iZ* is alw^s specified as die reference 

25 center and [R ^ indicates centers with the same chirality and [R *JS*] indicates 
centers of tmlikBchhuIity. For exaiiiple,ifdiB lowest-number^ chiial center in die 
molecule has an 5 configuration and die second center is JZ, the stereo descriptor would 
be cpedfied as f ^. Jf^oT and ''jB*' are used : die position of die highest priority 
substituent on fhe asymmetric carbon atom in die ring system having fhe lowest ring 

30 number, is aibitiari^ always in fhe "d" position of die mean plane determined by die 
riiig system. The position of the highest priority substituent on the otho: asyi^ 
carbon atom in die ring system relative to the position of die highest priority substituent 
on die reference atom is denomiiiated if it is on fhe same side of fhe mean plane 
detennined by the ring system, or if it is on die other side of fhe mean plane 

35 determined by the ring system. 
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Compounds of dflier Fonnula (b) or (lb) and some of Hie mtennediate confounds 
invanably have at least two stereogenic centets in tiheir stmctme which may lead to at 
least4 stereochemical]^ different stnictuxes. 

5 ThecoQmpoundsofei]herFonDi]k(Ia)or(|b)a8pre^^ 
bdow may be synlhesiased in the fium of mcenuG n^ 
be separated from one anodier following ait-known resolution procedaxes. The 
lacemic conipounds of dflier Fonnula (b) or (Eb) may be converted into ibe . 
corteqKndingdiastBzeomedcsaltfimnslvxeadiQn wifhasui^ Said 

10 diastoeomeric salt fimns aie subsequenfly separated, for exanople, by selective or 
fractional cxystallizadon and flie enantiomers are liberated fherefrom by alkalL An 
alternative -mftmiftr of separating tiie enantiomeric f omos of die cotqx>unds of eidier 
Formula (la) or (lb) involves liquid chromatognq;)hy using a Ghind stationaiy phase. 
Said pure stereodiemically isomeric finms may also be derived fiom the coirespondiQg 

15 pure stereochemically isomeric forma of the qrpropriate startmg material^ provided 
ttat fhe reaction occurs stereospedfically. Preferably ifa specific stereoison»: is 
desired, said compound win be synfliesized by stereospedfic me&ods of prqiaration. 
These methods will advantageously enoploy enantjomericalLy pure startmg materials. 

20 The tautomeric forms of flie con^unds of either Formula (la) or (lb) are meant to 
conqmse ftose congiounds of eiflierFooaanla (b^ 
converted into a keto groi9 0°6^"^^^ ^^'^'^^ 

The J^^OK^de fimns of die ccmqxnmds according to eiflier Fonnula (la) or (lb) are meant 
25 to conqmse those compounds of either Formula (la) or Qb) wherein one or several 
nitrogen atoms are oxidized to flie so-called i\r-oxide, particularly fliose W-oxides 
wherein flie nitrogen of the amine radical is oxidized 

The invention also conqntises derivative confounds (usually called '^pro-drugsT) of fte 
30 pKii¥Tnflmin giegl!yi.flctive cQgqymndfl according to the invention, which are deecaded in 
vfiio toyieldfibeconqioundsaocoidingtotiieinventi Pro-drugs are usually (but not 
always) of lower potency at &e target receptor tiian the compounds to which tiiey are 
degraded. Pro-drugs are particularly useful when tiie desired conaqponnd has diemic^ 
or physical properties tiiatniake its adniinistration difficult o^ Forexample, 
35 tiie desired compound may be only poody soluble^ it may be poorly transported across 
tiie mucosal cphfaeKum, or it may have an undesirably short plasma half-life. Furflier 
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discussion on pxo-diugs may be found in Stdla, V.J.etoL^ *Trodtugf , DrugDelivery 
Systems, 198S, pp. 112-176, mdDrugs, 1985, 29, pp. 4SS-473. 

Pto-drogs fisnns of fhe phannacologically-active confounds accoidmg to die invention 
5 will ^neially be con^oimds according to either Formula (Ea) or (lb), fhe 

pharmaceutinally accqrtable add or base addition salts tiiereoi^ tiie stereochemically 
isomeric fixtms ^lereo^ the tmitomeric forms thereof and the jyP^xxide ftims fliereo:!^ 
having an addgroty ^wduch is esterified ornTnidatBd. lochidedinsadiesteiifiedadd 
groups are groups of foe formnh -<XX)R^ where is a C i^BSkyh phenyl, benzyl or 
10 one offoefollowiiig groups: 




Amidated gfxnxp^ include gtonps of foe foimq la-CX)NR'R', wherrin R^is ^ 
Ct^^alky], phenyl or benzyl andR' is -OH, H, Ci-^aOi^ phenyl (ffben2^. 

15 

Con^unds according to the invention having an amino group may be derivatised wifo 
alffltO(ne.or an aldehyde such as formaldehyde to fomi ahfannichbase. This base will 
Iqrdrolyze wifo first order Idnetics in aqueous solution. 

20 The coinpouiids according to foe inivention have sorptisiiig^ 

for foe treatment of mycobacterial diseases, paificubriy foose diseases caused hy 
pafoogenic n^cobactena, induding drug i^istant and multi drug resistant 
mycobacteria, sadizsAfycobacterbm tuberculosis, M. bavis, M. avium, M smegmatis 
andhLmarimm. The present invention fous also relates to con^Kmnds of eifoer 

25 Fonnula (b) or (fo) as defined hereinabove, the pharmaceutically acceptable add or 
base addition salts thereof foe stereochemical^ isomeric fionns foexeo^ the t a ut omeric 
forms ttoeof andthe JVkxjdde forms foereoi^ for use as amedidne. 

The invention also relates to a conoposition con^rising a pharmaceutically accqitable 
30 carrier and, as active ingredient a foempeutically effective amount of a compound 
according to the invention. The conqx)unds according to foe invention may be 
formdated into various phaniiaceuticd forms for adniinistrationpmpos As 
appropriate conqiositions foeremay be cited all compositions usually employed for 
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systemicalfyadiiuiiisteriiig drags. To prepare liiephaniiaceudcalconqiositions of tiii^ 
invention, an effective amount of flie particular con^oand, qitionally in addition salt 
form, as tiie active ingredient is combined in intimate admi^^ 
pbarmaoeutically accqrtable carrier, vfbidi carder may take a wide variety of forms 
5 dependiflg on die form of pieparation desired for administration. These pharmaceutical 
conoKsitions are desirable in umtarydosago foon smtabl^ in particular, for 
administration orally or by parenteral inledkuL For exan::ple^ in preparing the 
oonyxisitions in oral dosage form^ aoy of tiie usual phannaceu^ 
en9l<^ed sudi as, for example, water, ffyeols, dls, akohols and the like in tixe case of 

10 oral liquid preparation; sudi as suspensions, syiiQ>s, elixirs, emulsions and sohition^ or 
solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders, 
dismtegrating agents and the like in the case of powders, pills, cq>sules and tablets. 
Because of tiidr ease in administration, tablets and ctpsules re pr esent tiie most 
advantageous oral dosage imit fonns in wUdi case soUdpbarmaom^^ 

15 obviously employed For parentendconyiositians^tiie carrier will usualtyoonqnise 
sterile water, at least in large par^ tiiough other ingredients, for example, to aid 
solubility, may be included. Injectable sohrtrons, for ezaaQ>le, m^ be prepared in 
wliichtiie carrier concfffises saline sohtion, gluco^ solution or a mixture of saline and 
ghicose solution. Injectable suspaisions may also be prepared in whidi case 

20 appropriate liquid carrieis, suspeadmg agents andtiie like may be employed. Also 
indnded are solid fom preparations which are intended to be converted, shonfy before 
use, to liquid foim prGparations. 

Depending on the mode of administration, tiie pharmaceutical connposition will 
25 preferably conqirise £tom 0.05 to 99 % by weigjbi^ more preferably from 0. 1 to 70 % 
weigjht of tiie active ingredient of fomuila (la) or Qb% and, from 1 to 99^5 % by 
weigjit; more preferably fiom 30 to 99.9 weig^% of a pharmaceutically acceptable 
carrier, all percentages being based on thie total compositionL 

30 IbeiAannaceuticdconqiodtion may additionally 
loiown in the art, for exaniple, a hdmcant, stabifi^ 

emul sifying agents visoosity-xegulatuig agBnt, surfoctant; preservative, flavouring or 
colorant 

35 It is espedaUyadvanli^geous to foxmulatetiie aforementioned 

conopositions in unit dosage form for easeofad ministiali on andunifoimi^of dosa^. 
IMt dosage form as used herein refers to idiysically discrete unite 
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dosages, each unit containing a piedetennined qaantity of active iqgredient calculated 
to pioduce fl)e desiied fherapeotic effect in associ^^ 

phatmaceutical carder. Exan^lesofsudi unit dosage fonnsaie tablets Qncludi^ 
scored or coated tablets), capsules, pills, powder packets, wafers, siqipositories, 
S injectable solations or sospensioos and the Kke^ and segregated muhtples Ibaeot 
The daity dosage of tte conqiouttd aocordiiig to the mve^ 
&e GonqKyond employed, ^ mode of administration, Ihe treatment desired and the 
mycdbacteral disease indicated However, in gqieral,satis&ctQiy results will be 
obtained when the co^^>6und acconiing to &e invention is adminis 
10 dosage not exoeedmg Igiam, e.g. in the range fiom 10 to SO mg/ksbod|y weig^ 

Furflier, the pxesent invention also xidates to flie use of a con^ou^ 
(la) or (lb), tiiepharmaceuticaDy acceptable acid or base addition salts tiiereo^ the 
stereochemically isomeric feims thereoi^ tiie tautomeric foms thereof and tiie jV-ozide 
15 fimns thereof as well as any of tiie aforementioned pharmaceutical con^^ositions 
thereof for the manu&ctme of a medicament for tiie prevention or tiie treatment of 
mycobacterial diseases. 

Accordingfly, in another aspect; the invention provides a metiiod of treating a patient 
20 sufifeiing fiom , or at risk of, a mycobacterial disease, which comprises a dministe r in g 
to tiie patient a thers^eutically efiEbctlve amount of a conqpound or pharmaceutical 
conq^osition according to tiie invention. 

The coixQKninds of the present invention may also be cozcib^ 
25 antimycobacterial agents. 

Therefbie, tiie pr^ent invention also relates to a comi^^ 

finmula Qs^ or Qb) and (b) one or more otiier antimycobacterial agents. 

30 Ihe present invention also rdates to a conibmationof(a) a confound of fom 
or Qb) and (b) one or more other antimycobaderial agents ioit use as a medicine. 

A pharmaceutical cornposition conqnising a phannaceutically acceptable carrier and, 
as active ingredient a therqieuticaUy effective atnount of (a) a cQiiqK^^ 
35 (Iia)or(Ib)and(b)oneormQnBotiieraiitimyoobactBrialagentsi8a^ 
present invention. 
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The other Mycobacterial agents y/idch smy be combined YfiAx ^ conqxninds of 
fotmnla (la) or (lb) are for example li&nqpidn (-l ifampin ); isoniazid; pyrazinamide; 
amikacin; ethionamide; moxifloxacin; etfaanibutol;.str€ptomydn; pam-aminosalicyKc 
add; cydosmne; capteonxycm; kanamydn; fhioacetazone; PA-824; 
5 qoinolones^hioroguinolOEQes such as fixr example ofloxacin, cjjnofloxacin, 

sparfiaxaciD; macxolides sudi as for exanple d ari fl ieom ydn, clofiiamine^ amoxycillin 
^Bidi davulanic add; xifsmiycins; 11^^ 

Piefecab]^, Ibepieseatcon^omuis of fonnula ^) or (lb) are cQnibinfid\vidixifiq[>entin 
10 andmoodflQxadn. 

GENERAL PREPARATION 

Tliecom|Kwnids according to Iheiaventim 
15 ofstqis^eadiofwUdiislmowntotiieddlledpersQn. 

ConqK>unds of fbxmnla (la) and (lb) wherein Z is CB2, said cQxnpoonds being 
repi^ented by fbnnula (Ia4) and ^1), can be prepared 
fonnu]a([I-a) and(II«4i) widii>arafi»maldehyde in asuitable solvent, suchas fbr 
20 example toluene. 
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flW>) (lb-1) 
GnDpoonds of fbnnnla 

l epres M ted by fomxiila (Ia-2) and (]a>-2X canbeixrepaiedby leacti^ an intemediate of 
fosmida ClU-a) and (m-b) iwiietem Wi icpiesenfs a soitable lesmng gmsp^ such as §ar 
5 example imidazole, aDcoxy groups, e.g. m0&o)r^, wifli a suitable base, suchas fiir 
example sodium hydride, potassium tertiobutylale^ in a suitable solvent^ such as for 
example tetiahydfofiixan, diedxyledie^ dioxaneu 
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Jn die above leactionSy the obiaiBed oompoimd of fimuula (la) or (lb) can be isolated, 
asd, if necessaiy, purified aooozdiAg to nwOwddo^ 

a^ fixr example^ exbadioii, cxj^taltizatioD, distiHatian, liitinatioa and dutnxialpgEqkhy. 

5 Li case ^ conaqpomiyd of fixtmula Qz) or Qb) oystallizes oa^ it can be isolated by 
filtiation. Oflierwise, crystallization can be caused by the addition of an appropriate 
solvent, sud) as fixr exanq)le water; acetonitril^ an alcohol, such as fi»r exanqde 
nieti)anol,edianol;andcQmhinalionsofsaid^lvents. Alternatively, the leaction 
mixtme can alsobe evqxHafied to dryness, fbDowed by purification of fiie lesidoeby 

ID dbrQinatogEqpby(e.g. reverse phase HFLQfiadidn^ The 
reaction mixture can also be purified by cliromatQgtqdiy wifiiout previously 
evaporating flie solvent Thecoii3poundofforniula(lia)or(&^ 
evaporation of the solvent followed by recrystallisation in an appropriate sdvent, such 
as for exan^le water, acetoiiitrile; an alcohol, such as fsrexan^ aiul 

15 combinations of said solvents. 

The person sldUed in die art win recognise wUch roelhod sdiould be us^ 

solvent is the most appropriate to use or it beloi^ to routine experimentation to find 

die most suitable isolation mediod. 
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niecampotinds of formula (la) or ^) may fiziflierbepiqiaiedby co uvta l io g 
confounds offamu]la(Ia)or(n>)iiitDeachodi^ 
tgaasfiamation reactions. 

5 The GQiKqK>imds of formula (la) or (I^^ 
fonns Mkiwing art-known procedures 
iV-ozidefom. Said i^nnddation reaction may gmei»^ 
startiqg matedal of fonnula (la) or (lb) Willi an 

peroxide. Apprqpnate inoiganic peroxides comprise, for exan^le, liydiogen peioadde, 
10 alkali metal or earfh alkaline metal peroxides, e.g. sodium peroxide, potassium 
peroxide; appropri ate oxganic peroxides may conqpriseperoxy acids sucb as, for 
exan^le, beozenecarboperoxoic add or balo substituted benzenecaiboperoxoic add, 
ag. 3<ihknpbenzepecaibo p eraxoic add, peroKoalkanoic adds, e. g. penxxoaoefic add, 
dkylfaydropemxides9e.g.tbatyl]q^-^^ Suitable sdvents are, for exaoople^ 
1 5 watex^ lower alcohol^ e-g. efiumol and the like, faydfocatbons, e.g.- tohmp, ketones* 
e.g. 24>utanone^ hatogenatedlQ^drocaibons, e.g. £ 
solvents. 

Compounds of fonmila (la) or (lb) wherem is all^l, m^ 
20 suitable quaternary amine by reaction wifo a suitable quatemizbg agent, sucb as;, for 
example, an optionally substituted alkylbalide, e.g. IC^ in foe presence of a suitable 
solvent; sudi as for example acetone. 

Some of foe corEpounds of formula (Q and some of the intermediates in foe present in- 
25 ventionniay consist of a mbcture of stereodiemicany isomeric fi^^ Pure 

stereodiemically isomeric forms of said conqsounds and said intermediates can be 
obtained by tiie plication of art-known procedures. For example, diasteieoisomeis 
can be s^axated by pbysicd mefoods sudi as sdecthre c^staUization or 
duomatogrqihic techniques, e.g. counter current distribution, liquid chromalog^apfay 
30 and the like methods. Enantiomers can be obtained fiom racemic mixtures by first 
converting said racemic mixtures wifo suitable resolving agents sudi as, for exanqple^ 
ddral adds, to mixtures of diastereomeric salts or conq)Ounds; foen physically 
sq>arating said mbctures of diastereomeric salts or compounds by, for exan^Ie, 
selective aystallization or duomatogrsphic tedmiques, e.g. liquid chromatography and 
35 foe like methods; and foially converting said sq»rated dsastereomeric salts or 

coii^iounds into fliecon^sponding enantiomers. Pure stereodiemically isomeric forms 
my also be obtained fo>mtiie pure stereodieidcally isomeric fopns 0^ 
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inteimediates and slartn^ niaieda^ 
stereospecifically. 

An alteniative naamier of separatiiig tbe enantiomeric fonns of tlie confounds of 
5 fomubODa°dinteniiediatesin:vo]vesU9 
diraoaalogtaphy using a dutal stationaiy phase. 

It is to be undetstood tbat in fhe above or die following p re para tions, Hke leaction 
pxodncts may be isolated from the xeacdon medium and, if necessary, furdier purified 
10 according to medmdologies generally known in die art such as, fiir exanq^de, extcaction, 
^^Tyg ffln^yf^ ^Qfi^ disftdlatton, trrtyiyatfon and cl w or'^fl to gr^ ly. 

Some of die intermediates and starting materials are known oonxpounds and may be 
oommerdally acvailable or may be p rep ar ed accordmg to art-known procedures. 

15 

Intermediates of fiommla (D-a) and (n-b) can be prepared by reacting an intermediate 
of formula (IV«a) and (IV-b) widi a suitable deprotecting agen^ such as for example 
1-chloroediyl chlomformate, in a suitable solvent such as for ejcan^le 



1 ^ -dichloroefhane and a suitable akohol, such as for example methanol and die Uke. 




Intermediates of formula (D-a) or (Il-b) can also be prepared by reactiiig an 
intemediate of formula (EV-a) or C^*b) widi ammonium formate in die presence of 
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palladium <m chaxcoal and in ^ presence of a suitable solvent such as tar examj^o an 
. alcolu)], e.g. methanol IhtetmediatBS of fomnda (IV^a) or (TV-b) herein H} is halo^ 
may loose said halo substituent dodng their tcansfimnation to intennedialBS of fimnula 
(I[<i)or(D-b). 

5 

iDtennediates of fioimub (IV-«) and (IV^^ 
of fioonala (V^) and (V-b) wi& an inleimediate of fi^^ 
sdtaiUe xedudi^ ageol^ such as em^le i^BuIi, in fl^ 
sndi as for exan^le^^-^Kisqpiopyla^ 
10 such as for example tetzahydiofiican. 




(IV-b) 



Intennediates of fimnula (IV-a) or (IV-b) ^dieresnR^ iqnesenis Het andp is 1, said 
intemiediales being xqnesenfed by fiono^ 
xeactiqg an in!etmediale of firannila ([V<^^ 
15 intemiediates being iqnesentedby fimnula (IV-a-2) or (JlVA>'2), vnSi an intennediate 
of fimnula (VII) inihe presence of a suitable catalyst such as fi>r exan9lePd(PFh3)4j a 
suitable base, such as t<x exmple KsCX)}, and a suitable solvent, such as fyr exanqile 
dimeti^ledier and a suitable alcohol^ sudi as for exan^le methanol and die like. 
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(IV4>^ (IV-b-l) 
Tntermediates of fonimla (B^^ or (ni4>) canbe piqpai»dby leactiag an infemediirtB 
of fimmda (D-a) or (OL-h) widi an intennediafe of fonnola (Vm) ^viAereiii Wi -(00) 
itqjresents the group tbat has to be introduced and R rq)resents tiie remaiiiixig of fbe 
5 intBnnediate» such as Ibr exaniple !,r-caxbonyIbis-li7-imidazoIe, 

mediylchlQiofiinmate or eAylcUotofiinniatey in Hie presence of a suitable solvent; such 
as fixr exatqple tefiahydxofutaxL 
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OKI) 




(VIII) 




(IIM» 



Tbe istennediate oanpcmnds of fiamnib 
ccmuneidalty an^ailable or be prqiaied aocoiding to 

procedures geneially known in Ae ait Fbr example, inteanediatBS of finmula (V-e>-l) 
5 maybepi8paiedacoaidiiigto^fidlowingieactiansdbeme(l): 

Scheme 1 





^x^ieiBman variables aiB defined as mFoimula^) and (]n>). Reaction scheme (1) 
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conyrises step (a) in which an appropii ate^ sabstftated aniline is reacted ^riflt an 
a pprop riate apylchloiide such as S-phenyipropioiiyl chlaridei S-fhioroben ze nqi i o pi onyl 
(^oride or p-ddoiobenzenepiopiQnyl chloridei in flie presence of a suitable base, such 
as trieftylannne and a suitable reaction-ineit solvent, such as methylene chloride or 
5 ethylene dicfalaride. TheieactionmayoQnvenienflybeGaniedoiEtatatBnqierat^ 
ranging between locHn temperature and reflux temperature, Iaanextstep(b)flie 
adduct obtained in step (a) is reacted with phosphoiyl cbknide (POCb ) inlhe presence 
of a suitable solvent^ such as for exaniple jyTjiT-dimeftylfomiamide (Vilsmder-EOaaGk 
tomylation followed by cyclization)* The reaction may conveniently be carried out at 

10 a ten9>etatare ranging between room temperature and reflux ten9>eratw Ihanext 
step (c) a spedfic R^-group, whetdn is an aU^Ioxy or alkylthio radical is introduced 
by reacting the intermediate conqiound obtained in step Q>) wifli acompoimd -X-AII^ 
hereto X=5 or O and Alk is an alkylgroup as defined in Fonmih 
fbr exan^le sodium methanolat^ in the presence of a snifaible solvent such as fat 

15 exanyb an alcohol, e,g. methanol 

Intermediates according to Fonnula (V*a*2) nury be prqmred acconling to &e 
following reaction schme (2), wherein in a fiist step (a) a substituted indole-2^ -dione 
is reacted with a substituted 3-phenylprppiona1debyde in &e presence of a suitable base 
20 such as sodium hydroxide (E^fitzh^ reaction), after whkh^ 
coii,K»ii>dinai>ext»tep(b)isdM^^ 
suhaibitexBactioD-ineit solvent such as d^henyledicr. 




(V -a-2) 
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It is evident that in fhe foregoing and in the fidlo^ 

nu^be isolated fiom&e reaction medium and, if necessaty, &rtherpuxified according 
to methodologies generaUy known in Ibe ar^ such as extraction, crystallization and 
chramatogTEpl^. It is further eWdeDttiiatreacti<miux>ducts that exist in more tiha^ 
5 enantioniedcfoim, may be isolated fiomfl^nd]^^ 

particular preparative <to>matog)rq^y, 8^ Typically, 
confounds of Fotnuila Qz) and Qb) may be isepaialed into tiieir isomeric fiums. 

The inteonediates of Formula (VI) are compCHmdstiiat are ei&er coimneicially 
10 available or ms^ be pr^ared according to conventional reaction procedi^ 

knovmintiieart Forexanq>Ie,in[tennediatBConqpoundsofFQnm2la(VQmaybe 
prepaied according to die following reaction scheme (3): 

Scheme 3 

15 



Reaction sdieme (3) oaiq[irises step (a) iniiAich R^ fixr eacample an appropriately 
substitutBd phenyl, n^hlhyl, or !iSet, is reacted by Friedd-Craft reaction with an 
s^ipropriate acylchloride such as 3-chlorppropionyl chloride or 4-chlorobutytyl 

20 ddoride, in ftepr^ei^ofa suitable Lewis add, such as AIGsyFeQ^ SnCU,TiCl4Qr 
ZoCk Bnd optionally a suitable reaction-inert solvent sudK as methylene chloride or 
efliylenedicUocide. The reaction may commuenfly be carried out at a ten^eratme 
ranging between room temperature and reflux tempeiatute. In a next step (b) an amino 
groqp (-NRaCCHi-GA) is introduced by reactii^ the intermediate canspcmi obtrined 

25 in step (a) with aprimary or secondary amine, inlfae presence of a suitable sdven^ 
sudi as for enuxple acetonitril^ and optionalfy in flie presence of a suitable base, such 
as fi>r esaople K2CX)3. 



The following exan^les illustrate flie present invention without being limited thereto. 
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EXPERIMENTAL PART 

Of some compounds the absolute stereodbemical oonfigoiatiQn of Hie steteogenic 
ca]i)on atDm(s) therein was not e^qperimen^ In tixose cases the 

stexeochemicaDy isomeric ibim which was first isolated is designated as *W and flie 
second as "B", without finflier leference to actual stereochemical configuration. 
However, said ''A" and *V isomeric finxns canbe unamhiguousty charadeiizedby a 
poson skilled in ttie ar^ using art-known meOods such as, &r example, X-iay 
difi&action. The isolation mefiiod is described in detail below. 

For some ofthe intermediates and some of tfie final conqsounds, stereochemical 
configurations are indicated in tiie structures. These configuratians are relative 
canfignratioDs indicatii^ ^lat'die groups concerned are located in tiie same or opposite 

« same plane; ^^"^^^^ = opposite plane 
plane of fliemcilecule( ^ ) 

15 "^ineans that the chird center is absolute R or absolutes. 
«S means that the dural center is absolute R or absolute S. 



10 



Experimental part 

Hereinafla:, tiie term 'M.?." means melting point, 'IHF' 

mesma tetrabydrofiuan, 
20 *EtOAc* means ediyl acetate^ 'MeOH' means meOanol, 1DME' means dimediyl edier, 
*DIPB* means diisoprppyl ether, *DMF* means N^KMhnetbyl&rmaimde, 'EtalT means 
triettylamine, ^T6(FPb$y means tBtrakis(tri|diei^4;dios^^ ^CDF means 

Ifl'-caAans^bis-lH-imidazole. 



A. Preparation of the intermediates 
Example A1 

Preparation of intemie£ate 1 




Intermediate 1 



Beozenepropanoylddoride (0.488 moQ was added dxopwise at room temperature to a 
solution of 4-bromobenzenamine (0.407 mol) in EtaN (70zd1) and CH2CI2 (700 wS) and 
30 the inixture was stirred at room tenq)erature overnight The mktnre was poured out 
into water and coxicentxatedMH40H, and extracted wilbCHaCb* The oigaoic layer 
was dried 9^04), filtered, and the solvent was evq[K)^^ Theresduewas 
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crystallized fiomdiediyl ether. The iesidae(l 19.67 g) 

washed with HQ IN . The organic layer was dried (MgS04), filtered, axul the solveat 
was evs^rated. Yield: 107.67 g of intermediate 1. 

5 BxamoleAl 

Freparation of intennedtale 2 

xcco 

bitramediate 2 

The reaction was canied out twice. POCb(1.22Sinol)wasaddeddiopwiseatlO% 
to DMF (0^252001). Theniafemediatel (0.175 moQ was added at room te^^ 
. The mixture was stkredovendg^ at 80 ^Qpoiired oat on 
CHaCb^ The organic layer was dried (MgS04),Stered, and &e solved 
10 evq)QratBd, yielding 77.62 g (67%) of intennediate 2. The pnxh}^ 
further purificatioiL 

Pre p ar a tion of igtennediate3 




iottennediate 3 

A mixture of intem^diaiQ 2 (0:233 mol) in CF^ONa (30%) in MeOH (222.32 ml) and 
IS MeOH (776 ml) was stirred and refhixed overnight^ &en poured out 

extracted witfaCQzCb. llie organic layer was separated, dried (Ms$04), filter^ and 
tibe solvent was evaporated « The residue was pudfiedby column chromatognphy over 
afficagd(da6nt:CH2C32/cydohexane 20/80 a^ The puce 

fiactions were collected and &e solvent was ev a p o rat ed . Yield: 25 g (33%) of 
mtemiediatB 3 (MP.: 84 

Example A4 

a) Preparatiofl of intermediates 4 and S 




lQtemiediate4 hitemiediateS 
A mixture of almmnium dUoride QAJ^ g; 0.2i57 mol) and 3-chloropropanoyl diloride 
(29.7 g, 0.234 mol) in l^-dicUorDethane (ISO ml) was stirred at O^'C A solution of 
naphthalene (30 & 0.234 rnd)tel,2-diGldQro^hane (SO mQ was added Tlienuxtuie 
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wassti£tedat5^for2hoiasandpoxii^ Theoigasicls^was 
sqiaiated, dried (M[gS04X filtered, and flie solvent vas evqioiated Thetesidue(S6g) 
was purified by column Ghiomatogrq>liy over silica gel (eluent cyclohexane/ CBbOb : 
60/40; 20-4S)im). Two fiactions were collected and flie solvent was evaporated to 
5 afiS»dintBimfidiate4(31 g,61%)asanoiLTlieseGQndfi^ 

DIFB to affind intennediate S (8.2 g, 16%; MP.: 68 as a pale yellow solid 



Foltowing intermediate was prepared aocoirfiM 



IntBzmediate41 


The xesidae (20.0 g) was usedfixr fte 
next step without furfiier purification. 






lEitennediate41 



b) Sreperation of intermediate 6 

Intermediiite 6 

10 Aluminum chlaiide ^3 mol) was added carefiiDy to l^-difluorobeozette (0.26 moQ 
and fli^ wete heated wifli vigorously stimi^ tiU SO ""C 

(0^ mol) was added dsopwise over a 1 5 minute period at 40 (cooled on ice) and 
tiiemixtuxe was stirred at SO ®C Themixture was poured into water (250 nd), ice (250 
g) andiGO (25 wS) and it was stirred for 20 minutes Hxe fbrmed precip i t ate was 
15 filtered off and extracted with GBbda and water. Yield : 40 g of intermediate 6 (75 %). 

a) Breparatiion of jntemnediate 7 




Intermediate 7 

A mixture of intemoediate 4 (3 g; 0.0137 mol), N-ben:^Imelfayl amine (2 ml; 0.0150 
mol^ in acetonitrile (100 ml) was stirred at 80 for 2 hours. At room temperature 
20 water was added TliB mixture was extracted wi&CHiOb . The orgaiu 

s^aiatedanddried(K^04)« filtered, andfbe solvent was ev^ The residue (6 
g) was purifiedl^ cohimn dntmiateg^qphy over silica ge^ 
97/3; 20-45|im) to afEord an oiL Yield: 4JZ g of intermediate 7. 
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Following lotennediate was prepared accoidiag to flie preyions piocedme: 



Intenxiediate42 



The residue (^23 g) was podfied by 
column chiomatogr^hy over silica 
gel (eluent: GSsCb/MeOH: 98/2; 20- 
4S|iin) to afiS»d ao cSL Yield 5. 1 g of 
intermediate 42 (17%). . 



latennediste 42 



D) neparaoon ot miermeaiaie o 




A mixture of intennediate 6 (0.015 molX N-ettylbenzenemefhanamine (0.016 moQ and 
K2OO3 (0.0 1 6 moQ in acetonrbile (3 0 mQ was sttoed at 70 &r 2 liouxa^ poured out 
5 into B2O and eodractedwiOiCEbCh. The Grganic layer was sqiaratecl, dried QbfgSQi), 
filtered, and flie solvent was evaporated. Yield: 4 g of intermediate 8 (88%). 



Example A6 

a) Preparation of intermediate 9 




Intennediate 9 

n-Butyl Ednum (0.0075 mdl) was added at -20 **€ to a solution of diisopiopylamine 
10 (0.0075 md) in THP (5QmI). The mixtme was cooled to -70 ^ Intermediate 3 

(0.0062 moQ was added The mixture was stined at -70 fiir 1 hour and 30 minutes. 

Intennediate 7 (0.0075 mol) was added The mixture was stirred for 1 hour and 30 

minutes. R26 was added The mixture was extracted with C^Cb- The organic layer 

was separated, dried (MgS04), filtered, and die solvent was evaporated The residue (3 
15 g) was piirified by column duomatogrqxhy over silica gd (eluent c^clohexane/EtOAc 

90/10; 15-40|mi). The pure fiactkms were coUected and the solvent was evs^^ 

Yield 1.5 gof a mixture of two diastereoisomeis (38%), 

Le. intermediate 9* 
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PoUowing mteanediate was prepared accoiding to the ineyioos procedme: 



The resi dae (7 ^ g) was purified by 
cohiim draimtograi^ ove^ 
gd (duent cycldhexane/BtOAc 92/$; 
lS-40pm). The pure fiactiQiis were 
collected and the solvent was 
evqKnalBd. Yidd:3.2Sgof 
mtennediate 43 amixtuieoftwo 
diasteieoisQiKxerB (55%, nuxtnie of 
diasteieoisomers; 65/35), 




latGCEDcdiflte 43 



b) Ptepacation of iotennediate 10 




IntennediatB 10 

n-Butyl lithium (0.0075 mcS) was added at -20 ^ to a sohition of diisopropylamiiie 
(0.0075 mol) in THF (50ml). The mijctiize was cooled to -70 Intermediate 3 
5 (0.0061 moQ was added 11ie3Qc^^ 

4*[iDeaylC(dienylme4]Q^()amh^ l-bufanone (0.0073 mol) was added. The 

Buxture was aftfaied ibr I hoar and 30 mini^ 

extracted wifiiCEbCb. The organic layer was separated, dried (MigS04), fiUeved, and 
ihe solvent was evq>Qrated« The residue (4.9 g) was purified by column 
10 dffomatogcs^y over silica gel (elu^ : 100% CB2Q2 ; 15-40^m). Hie pure ficactions 
were collected and the solvent was evq)ocated,yidding: 1.43 g of a intermediate 10 
(40%, nodxtore of diastereoisomers: 60/40). 
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Fdlowhigintennediates were prepared aoc^^ 



intennccnaic ly 


ine icSiaiZc \D«'f woo puniieu uy 
coloiim chioniatQgripfay 0 ver siUca 
gd (ehient: CBbCls/^cIoliexane 
8S/1S; lS-40^m). Hie pute fiactioos 
were collected and the solvent was 
evq^iQiated, yielding 0.81 gofthe 
iiiterinediate as a mbctise of 
diasteteoisomers (44/56) (17%X 


^^^^^^^^^ 

bitennedistB 19 


Intennediate 20 


Hie residue was purified by coliomi 
duomatognpliy over silica gpl 
(daent cydohexane/EtOAc 95/5; 15- 
40^]n). The pure fiacdons were 
collected and the solvent was 
evipoiatod. Yield: O.SS g of flie 
intermediate as a mixture of 
diasteteoisomers (12%). 


HotiemediBtBlO 


Intermediate 21 


The residue was purified hy colunm 
chromatogrEjihy over silica gel 
(eluent cydohexane/ EtOAc 95/5; 15- 
40)im). The pure fiactions were 
collected and die solvent was 
evqKxrBfied, to 034 g of die 
inteimediate as a mixture of 
diastereoisomers (7%). 






lUc xcgiOuB Woo piuuucu uy vOiuuxu 

chromatogR^y over silica gd 
(duent: cydohexane/ EtOAc 95/5; 15^ 
40fun). The pure fiactions were 
collected and the solvent was 
ev^KXcated, yidding 0.80 g of the 
intermediate as a mixture of 
diastereoisomers (13 %). 


JjoteoDddiate 22 
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Intennediate 23 


The le^doe was purified by column 
diioinalography over silka gel 

1 diivUiv* Vjf wlVFil Oi* mi vr J-#iv^x».w Wf^Vy 
COiieClGU. SuQ Uie SUllrBIll Woo 

puiiCedby coluniii GibioiiistO)gi<Qdiy 
over sOica gel (elueot : 
acetaoitiile/NH^C^ 0^% 95/5 ; 


Q 




kiosiasil). The pure fiactions were 






collected and tiie solvent was 






evqKuated, aflanlLu^ 0.61 g of Hie 






intennediate as a miztuze of 






diastereoisomers C41/59) (18 %\ 





c) Piepaiation of istsnnediates 1 1 and 12 




Intatmediate 11 (diaA)and 
Intennediate 12 (diaB) 

n-Butyl lidumn (0.0075 mol) was added at -20 to a solution of diisopropylamine 
(0.0075 md) in THP (50 wS). TlienuaEtare was cooled to -70 ^ Intermediate 3 
(0.00824 nioQ was added Tlie mixtote was stin»d at -70 ^ 1 luw 
5 intennediate 8 (O.O099 moQ was added. The mixtnte was stined Sat 1 hour and 30 
nmntes. H2O was added Tlie mixtuie was esctra 

was separated, dried (MgS04), filtered, and the solvent was evaporated The xesidoe 
(5.4 g) was purified by column chiomatogrqdiy over silica gel (duent : 
CH^CWcyclohexane 60/40 ; 15-40pm). Two fi:actions were collected and tlie solvent 
10 was evs^orated Yielding : 0.95g of intennediate 1 1 as diastereoisomer A (15%, MJP.: 
171 ""Q and 0.83g of intennediate 12 as diastereoison^erB (139i, MEN- : 631). 
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Intennediate 17 

bteimediate 9 (1.S8 mmol), 2-furaiibQionic add (2.69 Tnmol), TfdQfYbsh (0.158 
mmol), DME (30 ml), MeOH (10 ml) and K^COa (1.6 ml) were heated under 
miciowaves (300W, 68 ^C) for 1 0 minutes. The nu3ctm» was cooled, ponied into water 
5 and extracted with EtOAc The organic layer was separated, dried (MgSQaX filteted, 
and the solvent was evipotated. The lesddue (1 .4 g) was purified by cohmm 
cluooaatogragphy over silica gel (ebent q/dobezane/BtOAc 90/10; 15-40)im). The pure 
fiactions were collected and the solvent was evaporated. Yiel± 0.47 g of intennediate 
17 as a mixtoce of dbstereoisomera (60/40) (41%). 

10 

a-1) Fiepaiation of intermediates 13 and 14 




Intennediate 1 3 fdiasteaneoisomer A) Intennediate 14 fdiasfeieoisomerB) 
1 -Chloioefl]^ ddoiofiiiniale (1 S nil) was added at room temperature to a mixture of 
intermedate 9 (0.0023 mol) in l,2^chloioefliane 00 ml). Ihemixtme was stirred at 

15 80 '^C fisr 1 hour. The solvent was evq>oialed. MeOH (1 S mQ was added. Ihe mixture 
was sthred and lefluxed for 30 minutes. The solvent was evcqporated The residue C^) 
(1 .49 ^ was pudfied by cohnnn chromatogrsphy over silica gel (eluent : 
CB2CyMjeOH/NH40H 97/3/0.1; lS-40pm). Two fisctions were collected and the 
solvent was evaporated The first residue (0^ g ) was crystallized fiom DIPE. The 

20 prec^itate was filtered off and dried, yielding : 0.168 g (13%) of intermediate 13 

(diasteteoisomer A) (MP. : 204 ^C}.The second lesddue (032 g ) was carystalliasedfi^om 
DIPE. The p recip i t ate was filtered off and dried, mdd : 0.298 g (23%) of intennediate 
14 (diasteteoisomer B) ^IP. : 22S 
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Following intermediates were prepared according to the above procedure. The 
pnrification of the resulting residue (*) is indicated for «ach intBT»Mi^'fft" separate. 



lotiennediate 25 
and 

tntennediate 26 


The residue (1^ ^ was purified by 
oohmm chxomatogrqihy over silica 
gel(eh]Bnt: CStQi/NfeOH/NH^OH 
9S/S/0A; 15-40|mi). Two fiat^ons 
were collected and Ibe solvent was 
evaporated. 

Yield : 0.047 g of intermediate 25 
(diasteieoisomer A) (6%, MH+ : 491). 
The second xesidue (0.08 & 10%) was 
ciystal&edfromDIPE, The 
piecipifate was fQteaced off and dried. 
Yidd : 0.031 gof nxtennediate 26 
(dia8tBteoisQmerB)(4%,Mf.: 197 


hitgnnediate 25 (diastereoisomer A) 
hitennediate 26 (diasteieoisomer B) 


Infeimed]ate27 
and 

Intenncdiate 28 


The residue (1 .0 g) was purified by 
column chromatogrqihy over silica 
gel (ehient: CHiCb/MeOByNEUOH 
96/4/D.l; 15-40pm). Twofiaclions 

were collected and the solvent was 

•> 

evaporated. Yield : O.IOS gof 
intemediale 27 (diasteieoisomer A) 
(15%, MH+ : 539) and 0,11 g of 
intermediate 28 (diasteieoisomer B) 
(16%,MJ.:222«C). 
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I]itennediate29 
and 

Intennediate 30 


The xesidoe (0 Jg) waspimfiedby 
column chromatogF^^ over afica 
gel (eluent: CBbClz/MeOH/NHfOH 
97/3/0.1; 10(un). Two fiactions were 
collected and the solvent was 
evs^otated. Yield: 0.11 gof 
intenoQiediate 29 (diasteieoisQnier A) 
(24%, Miff : 497) and 0.10 g of 
intennediate 30 (diasteceoisomer B) 
(229^MH+:497). 


hrtarmcdiate 30 (diaslBredsomer B) 


iDfenxiediatB 31 
and 

Intennediate 32 


The residue (032 ^ was punfiedt^ 
cohunn chiomatogn^fay over siEca 
gel (ehient: CBbCh/Nf eOH/NH^OH 
97/3/0.1; lOfun). Two fiactions were 

M>11edi^ AtiH litA snivent wm 

evaporated. Yidd : 0.10 gof 

(35%, MBf : 493) and 0.04 g of 
intennediate 32 (diasteceoisomer B) 
(14%,MH+^493). 


Intennediate 31 (diastezeolsomec A) 
. . Iptgnnediate 32 (diagtegeaisomer B) 


Intennediate 33 
and 

Intennediate 34 


The residue (0.9 g) was purified 
column chromatogrq>]]y over silica 
gel (eluent: CHaCh/MeOB/NH^OH 
98/2/0.1; 10pm). Two finctknis were 
collected and flie solvent was 
evaporated. Yield : 0.09 g of 
intennediate 33 (diastereoisomer A) 
(15%, MH+ : 477) and 0.08 g of 
inteiinediate 34 (diastetecusomer B) 
(13%,MH+:477). 


Intennediate 33 (diasteredsomer A) 
Inteonedtate 34 (diasteiecttsomer B) 
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Intermediate 35 
and 

Intennediate 36 


The residue (OAS g) was poiifiedby 
column diramatogrqiby over sificft 
gd (etassa: CBaQz/MeOB/NEUOH 
96/4/0.1; lOptn). TWo fiactions were 
collected and liie solvent was 
evc^orated. Yield : 0.09 gof 
intennediate 35 (diastereoisomeir A) 
(22%, MH+ : 529) and 0. 12 g of 
intennediate 36 (diasteteoisomer B) 
(30%,MH+:529). 


IstennediatB 35 (diastereoosGoour A) 
Intennediate 36 (dtasCeieoisomer B) 


iDtennediate 37 
and 

Intemiediate 38 


The residue (0. 63 g) was purified by 
column chioinatogr£Q)hy over ffllica 
g^l (eluent: CH^Cb/MeOH/NEUOH 
98/2/0.1; 15-40(un). Two fiactions 
wftrft coHedfid and fiia ssolvBnt was 
evaporated. Yield : 0.08 g of 


Intennediate 37 {diastereoisoiner A) 




(15%, MH+ : 575) and 0,06 gof 
infennediate 38 (diasteieoisonier B) 
(12%,MBtf:575). 






Hie residuB (0^2 g) was purified by 
column c^^x^'^^^^^n^n^ly over ^^i^ft 
gel (ehent: CHiCh/MeOH 95/5; 15- 
40pm). The pure fiactions were 
collected and flie solvoit was 
evaporated Yielding : 0.4g of 
intemiediate 39 (diastereoisomer A) 
f56%.MH+:541). 


^^^^^^^^^^^^ 
Intennediate 39 (diastemisomer A) 
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IntsmiBdiaiB 40 


The xeddue f 0.49 c) was ooiified by 






gel (elueixt: CHsCh/Meuii/NxJUUU 






96/4/0.1; 15-40pm). Hie pure 






fiacdons were collected and the 






solvent was eviQKmrted YiddiDg : 






026Sg Qfintemediate 40 


IntemiediatB 40 (diastereoisomer B) 




(diastereoisomer B) (659^ NOB- : 




541). 





a-2) Prepaiation of intenne^ates IS and 16 




Litennediate IS Intennediate 16 

Intezmediate 13 (diasteteoisonaer A) (0.9 g) was purified by diiial duomatogrq)!^ 

over silica gel (eluent : 100% etbanol). Twofiactions wm coDected and fte solvent 

5 was eviq)orated. Yield : 0.420 g of mtennediate IS (enantiomer Al) (M J.: 161 ''C, 

MH+ : 541) and 0.397g of intennediate 16 (enantiomer A2) (MP^ 158 "^MH^ : 

541). 

ar3) Ptepaotion of inteimedi^ 




IntennediatB 44 Intennediate 45 



10 A mixture of intermediate 43 (prepaied accoiding to A6.a) (1.5 g^ 2.62 molX 

ammonium jBumate (0.83 g; 0.013 mol) and palladium on charcoal (10%, 1.5 g) in 
medbanol (30 m]^ was heated under reflux fiirl hour. The mixture was cooled and 
filtered on a short pad of celite. Water was added. The organic layer was extracted 
with e&yl acetate, separated, dried (MgS04), filtered, and the solvent was evaporated* 

15 The residue (1.3 g) was purified by colunm cfaromatognqphy over silica gel (eluent: 
MBOH^AcNH4:6Q/40, kriniiasilCi8,S|^ The pure fiacticms were collected and flie 
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soIveiitwasev2q[)orstedyielcfingtwofiacti Yield: 0.14gof]ntennediate44as 
diasteieoisQmer A (12%) and 0J26 g of intennediate 4S as diastereoisomer B (22%). 

Pxepaiation of intenoadiate 18 




5 Tnterniediate 18 

A nuaduie of the Tnterniediate 39 prepaxed acooiding to example AS^hl) (fiJOOOl moQ 
and GDI (0.0003 nu^ inTHF (7n)Q waa stined andtefluxed fer 21ioiiiSypoi]xedoiit 
into H2O and odracted wi& C^Ch* Hie organic layer was sqiaiated, dried (MgSQOi 
filtered, and fee solvent was evq)orated. Yield: O.IS g of intRmiftdiate 18 

10 (diasteteoisomer A) (84%). 

B, Preparation of the compounds 
PKparation of CQsnpoond 1 



Con^Kiundl 

A mixtQie of intennediate 13 (pr^aied according to exanqple A8. a-1) (0.00009 mol) 
15 and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stined at 80 ^C. The mixture 
was evsporated. Hie residue (*) was purified by column chromatogrq)hy over silica gel 
(ehient:CH;2Ct2/MeOH99/l ; 15-40 pm). The pure fiactions were collected and die 
solvent was evapQ]»ted Yidd: 0.025 g of coiXQ^^ 
(49%.MP.:112*»C), 

20 

Following compounds were prepared according to the above procedure. The 
purification of the readue (*) is indicated if diflferent fiom flie above-described 
purification. 
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Cornpoimd 6 


0.068 g of diastereoisomer A (69 %, 
MH+:551) 


Coinpouiid 6 (diastereoisomer A) 


ConqiouQd? 


0.1 1 g of diasteiedscmier A (98 %, 
MH4^SQ9) 


Compaund 7 f diastereoisomer A> 


Compounds 


0.08 g of diasfeieoisomer A (80 %, 
MH+:505) 




Goti]pouiid9 


0.082 g of diastereoisomer A (100 %, 
MH+:489) 


Goiiqx>i2nd 9 (dsaste 


feoisomerA) 


ConqioimdlO 


0.082 g of diastereoisomer A (89 % 
MH+:541) 


ComKrandlOfdiBSti 


iveoifl 


omerA) 


CQxqpound 11 


The residue was pmified hy column 
dnomatogiqiliy over silica gel 
(eIuent:CH2a2/MeOH99/l; lS-40 
^m). The pure fractions were collected 
and llie solvent was evaporated. Yield: 
0.036 g of diastereoisomer B (71%, 
M.R : 108 ^^C). 


Conqioundll (diastereoisainerB) 



wo 2005/070924 



PCT/EP2005/050267 



•40- 



Compounds 


0.045 gofdiastereoisomerB (88 %, 
MR: 168 ''C) 


ComDound 12 (diastneoisoiner B) 


Compound 13 


0.077 g of diastBreoisomer B (61 %, 
MH+:551). 


Oompcnind 13 (diastereoisooier B) 


Confound 14 


0.040 g of diasfereoisonoer B (100 
MSf:SOS). 


ConqKrand 14 (diastereoisomerB) 


CQSopoundlS 


0.044 g of diasteieoisomer B (72 %, 
MH+:489). 


Compound IS (diastereoisQioiac B) 


CQmpoimd 16 


012 g of diastereoisomer B (98 
MH4: 541). 


CoupOQud 16 CdiastereoisoinerB) 


Compound 17 


0.034 g of diasterecnsQmer B (90 %, 
MH+:587). 


Compound 17 (diastereoisomer B) 
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PicpafdtkiQ of coiiqKnind2 




CQixq)oiind2 

A mixture of intannediale 37 (diastereoisomer Apiepaied according to example A8.a- 
1) (O.000Q9 mol) mi patafiomialdelQrde (0.0001 mol) in toluene (5 ml) was stined at 
80 ^C. Ilie mixbnv was evqpoiBted Tlxe 
5 duomatogiaidiy over silica gel (duent: CHiCh^eOH 99/1; 15-40 jun). Tlxe pure 
fiactions wero colected and ibo solvent was e v aporat e d. The lesidae (0.06 92%) was 
crystallized from DIPE. The precip i tate was filtered off and dried. Yield : 0.026 g of 
compound 2 (diastereoisomer A ) (40%, MJP.: 201^0). 

10 Pxffi^1eP3 

Preparadon of conqxiund 3 




Confounds 

A mixtme of intennediate 30 (diastereoisomer B prq>ared according to example A8.a- 
1) (0.000(^ mol) and paraformaldehyde (0.0001 mol) in tohiene (5 nil) was stined at 
80 The mixture was eviporated. The msidoe was 

chnmiatDgr^hy over silica gel (ehient: GH^Cfa/MeOH99/l; 15-40 fim). Thepure 
15 ftactians were coDected and ftescdvant was evqiQEa^ g, 100%) 

was crystallized fiom diethyl e&er. The precipitate was filtered off and dried Yielding 
: 0.033 g of confound 3 (diastereosomer B ) (33%, MP.: 189 ^C). 
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Piqiaration of oQiiQKSund 4 




Compound 4 



A mixture of confound 7 (diastexsoisomer Apic{iaied aocordiDglo 
(0.1nmu>l) and iodomefliane (0.1 mmol) in acetone (2 ml) was stined at room 
5 tenq)eratuie for 2J horns. Tbepiecqntate was ffl 

Yield : 0.031 g compound4 as ahydtoiodi^ (diasteieoisomer A ) (48%, MP.: 211 ""C) 



Following compound was prepared according to the previous procedure: 


Con^aundlS 


0.046 g of diasteieoisomer B as a 
hydnriodide (71 %, MP.: 195 





10 BcampleBS 

Preparation of con^iound S 




CoiqpouiidS 



Sodhnn l^dride (0.01 1 s) was added at 0^ to a lod}^^ 
according to exanple A9) (0.0001 xdoI) in THF (lOnd) under Na flow. The mfacture 
was stin»d at 0 30 ininutes, iK)uted out into H2O an^ 
organic Idyer was separated, dried (MgS04X fihoed, and flie solvent was evaporated. 
1 5 The residue was purified by column chromatography over silica gel (eluent 
cydohexane/EtOAc 80^0; lS-40fmi). The pure fiactions were collected and the 
solvent was evqxxrated. The residue (0.09 g, 67%) was crystallized from DIPE. The 
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predt d t a t e was ffltered off and dried l^e^ 
(diastemnsomer A) (M:p.: 192 "^Q. 



Following compound was prepared aocordiiig to flie pievioqs procedure: 



Conqioundl9 



0.047g of diastereoisomer B (MP.: 
216*^. 




Compound 19 (diastcreoisonierB) 



Preparation of GonqKiund 20 




Confound 20 

A ndxtcoB of intennediate 44 (diastereoisomer A pieparBd aooQiding to eKaoq»le A8a- 
3) (0.12 g; 0.298 nunoQ and paxafonu a ld eli y de (03S8 mmol) in tofaime (5 nod) was 

10 8dnedat80^C£br21u>Tirs. Water was added at xoomtenq>etataie and Aeotganic layer 
was extracted wifh efhyl acetate, separated, dried (N^04), filtei^ 
was evaporated. Thexeddoe (0.13 g) was purified by colmnnchromatogr^ 
silica gd (eluent : CQ2C12/CH30H/NH40H : 99/1/0.1, 10|ijm)« The pute fiactions weie 
collected and fte solvent was evqwfrated. lf1eld:0.07Sg of compound 20 

15 (diastereoisomer A ) (61 9^ MH-H 415). 



Following compound was prepaied aooonoBBg to tiie pn^ous procedure but without tbe 





0.095 g of diastBreoisomBr B (93 




Compound 21 


MaH41S). 








Coiapouiul21 (diastereoisomer B) 
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CL Analytical mefltods 

The inass of &e confounds was recorded wilb 1X7^ 

spectrometry). Three metlu)ds were used are descri^ The data are 
gadiered in Table 1 below. 

5 

IX::^!iS^p^gp^)dl 

LCMS anatysis was carried out (electrosptqr ionization in positive mode, scanning 
mode fiom 100 to 900 anm) on a Kromasil C18 oolomn (I^^ 
\m, 4.6 X 1 SO mm) wifli a fk>w rale of 1 ml/minutB, Two mobile phases (mcbile phase 
10 A: 30% 6.5mMammonhmi acetate + 40% acetomtriIe + 30% formic ad^ 
mobile phase B: 100% acetonitrile)weie employed to run a gradient condition 
100% A fori minute to 100% Bin 4 minutes, 100%BfQr Smimztesto 100%Ain3 
mimrtes^ and reequilibrate with 1 00 % A far 2 minntes. 

15 |;,CMS-mtfi9d2 

LCMS analy^ was carried out (dectrospmy ionization in botti positive and negative 
(pulsed) mode scanning fiom 100 to 1000anm)onaXjxmiasilC18colmnn(Eafierc]um, 
Montiufon, FR; 3.5 pm, 4.6 X 100 nmi) with a flow rate of 0.8 ml/minute. Two mobile 
phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35% 

20 fionnic add (2m]/]); mobile phase B: 100%acetonitrile)wereemplGyedtotuna 
gnidient condition from 100 %Afol minute to 100% Bin 4 nrinut^ 100%Bata 
flow rate o£lJl ml/mi tnite fer 4 minptes to 100 % A at 0«8ml/ininnte in 3 minntes, and 
reeqqilibrate wib 100 % A &r 1.5 mmute. 

25 LCMS«metbod3 

LCMS analysis was carried out (elec tro sp ray ionization in bodi positive and n^ative 
pulsed) mode scanning fixmi 1 00 to 1 000 amu) on a Sunfire CI 8 column (W ateis, 
liiGUfindUSA; 3jS fuq, 4.6 x 100 mm) wifli aflowiate of 0.8 mlAnmute. Two mobile 
phases (mobilephase A: 35% 6.5mM ammonium acetate + 30% acetaiirtrfle+ 35% 

30 fbmiic add ^ml/l);ino1»te phase B: 100% aoetonitrile) were enq^ 

giadientconditionfixmilOO% Afol nunuletol00%Bin4n3inutes, 100% Bat a 
flow rate of 1 J2 mlAninute for 4 mimites to 100 % A at 0.8ml/^^ 
reequilibrate with 100 % A for 1.5 minute. 

35 LCMS>meti^Q44 

LCMS analysis was carried out (deetrospray ion^ation in bob positive and negative 
(pulsecO mode scanning fiom 100 to 1 000 amu) on a Sunfiie CI 8 column (Waters, 
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MilljfoidUSA; '35 \xm, 4.6 x 100 mm) with a flow late of 0.8 nd/mixnite. Two mobfle 
phases (mobile phase A: 25% 6.SmMammoiuum acetate + S0% acet02itnle + 2S% 
fotmic add (2ml/l); mobile phase B: 100%aoetoiiitrile)weteea^)loyedtDiana 
gfadie!itcoiidMonfiomlOO%Afor lminTitetol00%B]n4mis^ 100% Data 
5 flowtateof 12ml/minut6&r4miimtBStol00%Aat0.8i^^ 
leeqiuHfarat&widi 100%Afi>r LSmmule. 



llliMftl : LCMS parent peak 





U1KUU9I1 


Jp^iprmiy^f fltft 11 


1 

X 


TffltRfTTItf^fltft 1^ 




iiiLciiAieQiare zo 


1 


IfljCI HIB'"^E? 






3 


TiitffffnB t^tfi ff t^ 33 


1 


TnfisnnAniflijA 


1 


juuipii mvAi ifm> J # 


3 


Tf 1 Ihi'I 1 1 Afftfltlft ^0 

lllWi<Mi 1 II^^MHP 


1 


lotemiediflte 44 


2 


IiDtermediate4S 


2 


Compoondl 


1 




3 


ConQxyQud 3 


2 


C!oiitpouod4 


1 


CompoondS 


1 


Compound 6 


3 


Compound? 


2 


Compounds 


2 


Compound 9 


3 


Compound 10 


3 


Compound 12 


1 


Oonotponnd 13 


3 


Compound 14 


2 


Compound IS 


3 
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No. 




Compound 16 


3 


Compound 17 


3 


Compound 18 


1 


Compound 19 


1 


Compound 20 


4 


Compound 21 


4 



D> Phannacotopcal examples 

D,l, Iii-vitio method for testing con ippT^tfy^ ^mr^ M. t^^^^«^]n^^> 
Flat-bottom, sterile 96-wen plastic microtiter plates weie filled witfa 100 \d of 
5 \fiddlebn)ok(lx)faiotiiiDediuiXL Subseqoenllyi stock solutions (10 xfmal test 

conoenbation) of compounds vme added in 25 |d vokones to a series of duplicate weBs 
in cdunon 2 so as to allow evdoation of -tiieir eflfe^ 
&ld dilutions weie made dixectiy in the xnicfotiter pla^ 

customised robot system ^ymarkCoip^ HqAmton,MA). Pipette tips were cbanged 
10 after eveiy 3 dilutions to minimize pipetting mors witii Ugh bydiophobic con:q)ounds. 
Untreated control sauries with (column l)andw]tiu)ut(cQlunm 12) inoculum were 
included in each microtiter plate, .^vproximately 5000 GFU per well of 
Mycobacterium tuberculosis (strain H37RVX in a volmne of 100 )il in Middld^rook 
(Ix) Inotfa medium, was added to tiie tows A to ^ exoqrt column 12. The saw 
IS ofbroflimediuih without inocuhmi was added to coi^^ 
cdtures were incubated at 37% for 7 da^ in a lamoo^ 

open air valve and continuous ventilation). One day before tiie end of incubation, 6 
days afier inoculation, Resazurin (1:5) was added to aU wells in a volun^ and 
plates were incubated for anotiier 24 hours at 37^0. On day 7 tiie bacterial growtii was 
20 guantitatedfiuoiometrically. 

The fluorescence was read in a conqiutBr-contcoIled fluorometer (Specfzamax Gemini 
IM^ Molecular Devices) at an exdtation wavdengtii of 530 nm and an emission 
waveiengtii of 590 nm. The percentage growth inhibition achieved 1^ the coinpounds 
25 was calculated according to standaninaethods, and MC data (xqn?^ 
expressed in microgram/ml) were calculated. 
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D^fa->vitromethodfotestmgcom|^ 

Flat-bottom, sterile 96-weU plastic mictotiter plates were filled wiib 180 ^1 of sterile 
ddonized water, supplemented with 0^%BSA. Subsequently, stock solutions (7.8 x 
5 fmal test concent]ation)ofconqpoundswem added in 45 idvol^^ 

duplicate wells in column 2 so as to allow evaluation of their effects on bacterial 
gpowfli. Serial five-lbld dilutions (45 |il in 1 80 pi) weie made directly in fhe microtiter 
pIalBsfi0mcoIumn2to 11 using a customised i»bot system ^ymaifcOxip^ 
Hopkintoii, MA). P^iette tQKS were changed after every 3 dilutions to minimize 

10 pipetting eirois wiQi hi^ hydrophobic conipounds. Untreated control sanqiles with 
(column 1 ) and without (column 1 2) inoculum wexe included in each microtiter plate. 
Appniximaldy 250 CFU per weU of bacteria inoralum, in a volu^ 
Mueller-Hintonbroflimedhim, was added to flie rows A to H, excq»t cohmm 12. The 
same vdnme of bmHi medium wifliout inoculum was added to oolunm 12 in row A to 

15 a The cultures were incidiated at 37"^ fodT 48 hooR 

atmosphere (incubator with open air valve and contfaxuous ventilation). At tiie end of 
incubation, two days after inoculatioQ, die bacterial growth was guantitated 
fhunometricany. Therefine AlamarBlue (lOx) was added to all wells in a volume of 20 
)d and plates were incubated for anoflier 2 hours at 50^C. 

20 

The fluoresceiice was read in a computer-contrdQed fluotometer (pytofluo^ Bioseaich) 
at an exdtation wavelength of 530 nm and an emisakm wavde^^ 
30X The % growfli irdhobition add 

standard mefliods. The pICso was defined as the 50 % inhibitoxy concentration fixr 
25 bacterial growth. The lesuHs are shown in Table 2. 

Table2 : Resultsof2n vi^rc^^reening of fhe CQO^ounds according t^ 



M. smegmatis OpICso). 



ConqNMnicIMOk 


pICso 


1 


as 


2 


7^ 


3 


5w1 


5 


4.7 


6 


7A 


7 


7Jd 


8 


72. 


11 


6^ 


12 


6^ 
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Compound No. 


pICso 


13 


6LS 


14 


as 


16 


ftjS 


17 
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tbie plmtmaceutically acceptable acid or base addition salts Hieieol^ the qoatemaiy 
5 amines Aecec^ 'flie steieochemically isomeric fiinns fteteo^ 4ie tautomeric irnrma 
Aeieof andtixei^P^mde finim 

B} is bydrogen, balo, baloaDcyl, cyano, bydioxy, Ar, Hel, aSky], sJkybxxy, 

alkylfhio, alkyloxyallcyl, alkylHuoaO^l, Ar-alkyl or <fi(Ar)aIkyl ; 
p is an integer equal to 1,2, 3 or 4; 

10 is bydrogen, bydrojgr, ^o, alk^oxy, aBsyloxyalkylozy, alkyl^ 

ordi(aIkyl)aminoQraxadicaloffimm]]a wbeieinYisGETa, 

0,S,NHorN-alkyl; 

isaIkyl,Ar,Ar-aIkyl,HetorHet-a]kyl; 
R"^ is bydrogen, aUyl or benzyl; 

15 R^ isbydrogen,balo,baloaIkyl,bydroxy,Ar,aIlc/I,a]l9lo^,a]kyl^^ 

allcyloxyalkyl, alkyitbioalky], Ar-aD^l or di(Ar)aIkyl ; or 
two vidnal R^ radicals may be taken togedier to finm together with fte phenyl ring to 

which tfaey are attached a nqphtbyl; 
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T is an int^er equal to 1» 2, 3, 4 or 5 ; and 

isbydzx>gen»aIkyl,ArQr£tet; 
k' ishydiogenorall^l; 

is oxo ; or 

S R'andR^ toge&erfomitheiadical-CEi<H*N»; 
Z isCB20tC(=0); 



2Sky\ is a straight or branched saturated hydtocatbon radical having fiom 1 to6 
caibon atoms ;« is a ^dSc satinaledhydrocaibQii radical havmg £^ 
ca:AKm atoms ; or is a a cyclic saturated hydn}ca]bon radical 
10 caxboii atoms attadied to a straig^ or branched saturated hydrocai^^ 

having fiom I to 6 caifaon atoms; wherein each caibon atom can be optionally 
sdbstxtoted with halo, hydrasiy, all^Ioo^ or oxo ; 
Ar is a homocycle selected fiom flxe group of phenyl, nq>hfliyl, acenaphtibyl, 
lBlia]vdion9h%l, each optionally substitnt^ 
15 substifxientindependenlty selected fiom the gro 

nitio, amino, mono- or diaDg^amino^ alk^ haloalkyl, aO^loxy, haloall^los^, 
caiboxyl, alkylosycarbony], ammocaibonyl, morphofinyl and mono- or 
dialkylaminocarbonyl ; 
Het is amonocydic heterocycle selected fiom the ffoap of N-phenQ}^^>eiidinyl, 
20 pyxn>lyl, pyrazotyl, imidazolyl, finanyl, tUenyl, oxazotyl, isoxazolyl, duazol^], 

isoduazolyl, jryiidii^l, pydmidiiryl, pyiazinyl and pyridazinyl; or abi^cUc 
]ieten)cycb selected fiom fte gcosgi of quindinyl, qm 
benzhnidazol^ benzoxazoly], benzisoxazolyl, ben2sofiiiazolyl, benzisoduazolyl, 
benzofiitanyl, benzoduenyl, 2,3-dihydrobenzo[l,4]dio}dn^ or 
25 benzo[l,3]diQxotyl ; each monocyclic and bicycUc heterocycle may optionally 

be substituted on a caibon atom witSi 1 , 2 or 3 substitaents selected fiom die 
gXAsp of halo, hydros^, aOc/l or aScyloxy ; 
halo isasiibstitaentsdecledfiom1hegroiq>offlnoro,chlQro,bromoaDdi 
haloalkyl is a stcai^ or tatandied saturated l^drocaibon radical having fiom 1 to 
30 6 caibon atoms or a cycUc saturated faydrocaAon radical havin 

to 6 caibon atoins, wherein one or moro cadion atoms are substituted 
with one or more halo-atoms. 



2. A conqioimd according to claim 1 wheremZisCSs- 

35 
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3« A CQn^K>oiid aocordiDg to any oiie of die pi€ce^^ 

halo, haloalkjrl, Iqrdroxy, Ar, alkyl, aSkykay^ alkylMo, aOcyloi^allQd, 
alkyUiioalk^ Ar-aB^l or di(Ar)a]]cy 



4. A compound aooofdiDg ID cbim 

isl)ydiDgcD,halo,cyaiio,Ar9Hel;a]k^aiidaIMo^ 
p is an integer equal to 1,2, 3 or 4; 

islrydiogen,hydn»7,dI^axy,aIk^ 



10 offtnnula wheieinYisO; 

R^ isan^l^Ar^Ar-alkylarHet; 
R* is liydiogen, dBsyl or benzyl; 

R^ isliydiogen,l3alooralkyi;Qr 
two vicinal R^ ladicals may be taken together to fiu^ 
15 wMdbtbiey axe attached a lu^thyl; 

r is an integer equal to 1 ; and 

R^ ishydiogen; 
R^ is hydrogen or all^; 

R^ is03Go;or 
20 R^andR' tog^er form the radical -CH=C3I-N=; 

aD^l is a straight or bmched saturated hydtocaibon radical having fi^ to 6 

carbon atoms ; or is a cyclic saturated hydrocatbon radical having fiom 3 to 6 
carbon atoms ; or is a a cycUc saturated hydiocaibon radical having fr 
carbon aloms at t a ch ed to a stiaiglit or b ninched saturated lydtocaibon ta d i cal 
25 ' having fiom 1 to 6 cadxkn atoms i vghcffcin each caibon atom can be optionally 
substitnled with halo or hydroxy i 
Ax is ahomoc/de selected fiom the groiq> of phenyl, nq)hd]yl, acenaphthyl, 

tetrahydronqdithyl, each optionally substituted ^vith 1, 2 or 3 substituents, each 
sobstitaent independently selected from the gmup of halo, haloalkyl, cyano, 
30 aDiyloxy and moipholisyl ; 

Het is a monocyclic heterocycle selected from the gcoqi of N-pheno3^q)eridiny], 
finan^ tidenyl, pyridinyl, pyrimidinyl ; or abiqydio heteioqycle sdected fixxm 
thegiDiqiofbenzottuenylt2y3-dihydr6benzo[l,4]dioxiiy^ * 
dioxolyl; eadi monocy die and bi^lic heteioQfde may optionally be 
35 sdistituted on a caibon atom wifli 1 , 2 or 3 aHiyl sdistituents ; and 
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halo is a substifueDt sdected fiom the group of finoio, cUoro and bromo. 

S. A compoimd accoidmg to any one of tibe preceding claims ^vhereintiie con9)otmd is 
a compound of f oimula (la) and wherein B} is hydrogen, halo, Ar, He^ aS^l or 
5 BSkylascy; p » 1 ; is hydrogen, alkyloxy or alkylfhio; is naphOryX phenyl ix Het, 
eadi qptionaSy substituted with 1 or 2 SD^ 
haloall^ is hydrogen or aD^l; is hydrogen, aUgrl <^ 
is hydrogen. 

10 6« A compound according to any one of claims 1, 3, 4 or S, wherein flie compound is a 
conqKnmd according to formuk (la) wherein is hydrogen, aI]cyl,or£CBt;R^is 
dJkyhxxy; B? is xuphdr^l, phenyl or Het, each optionally substituted witibi halo; R^ is 
alkyl; R^ is hydrogen or halo; R^ is hydrogen; Z is CHz or CQO)* 

15 T.AconqKyandwhidiisdegFadedinvivotoyiddaconQKn^ 
dse preceding claims. 

8. A compound accordirig to any one of die precedirsgdairns fonse as amedidne. 

20 9. A pharmaceutical composition con^irising aphannaceutically aocqrtable carrier and, 
as acth^e ingredfent; a fhersqseutically efiEective amount of a con^Knmd as defined in 
any one of daims 1 to 6« 

10. Use of a c<HiqK>und accordiiig to any one of daims 1 to 6 or a CQnqx>siti^ 
nrycobacterial diseases, 

IL A process fiar preparing a con^und acoordmg to daini 1, characte^^ 
a) reacdng an intermediate of formula (Il-a) and (D-b) wifli paraformaldehyde in a 
30 surtable solvent 
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0W>) (iw) 
wifli to p and r as defined in claim 1; 

b) xeacdng an intennediate of fimnola (m-a) and (m-l)) wilfa a suitaUe base in a 
suitable advent 
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wilh to R^ p and t as defined in ckdm 1 and Wi xepiesenting a smlabla leaving 
gronp; 

or, if desired, convertiDg compoimds of fonnula (Ea) or (lb) into eadi oflier following 

5 art-koown tzansfonnations, and finAer, if desired, 

ionnula (la) or (IbX into a dierqieatically active non-toxic add addition salt by 
tteat me n t with an acid, or into a therqientically active tiftn-tnaf ie }psiSA ^ddWon salt by 
treatment witb a base, or convetsety^^ converting tbe add addition ^ 
basely treatment wiOi alkali, or comrerting fh^ 

10 treatment with add; and, if desiied, prepflring gtetgo cli^m i<s^|lly •fiwinn ^ 
qoatomaiy amines, fautoniecic foiz^ 



